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(57) Abstract 

A device for delivering high intensity light to a patient's eyes for treatmg seasonal affective disorder and the like uses a 
pomt source of light such as a high intensity halogen or other incandescent bulb (14X and directs a large fraction of the light from 
the bulb (14) directly into the patient's eyes without focusing the light in such a way as to cause damage to the or discomfort to 
the patient This is accomplished by the use of a positive lens (20) which focuses the Ught from the hi^ intensity bulb (14) direcUy 
m front of the patienf s eyes. The light appears to the patient to be coming from an area much larger than the actual point source, 
and hence is more comfortable for the patient The patient is assured of receiving a significant dosage of light no matter which 
way he is directbg his gaze. 
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FIELD OF THE IMVEHTION 
The present invention relates to JLn^rovements 
in phototherapy especially in the alleviation of winter 
5 depression and similar syndromes; aaui, more particularly, 
to an improved device for administering said photo- 
therapy. 

BACKGROUND OF THE INVENTION 
Phototherapy is known especially for the treat- 
10 ment of winter depression, the "winter blues" and other 
light responsive psychological and psychiatric condi- 
tions. Considerable reseeurch has been conducted over the 
last several years on the effects of phototherapy on the 
above-identified conditions, and a bibliography of 
15 pertinent publications in this regard is provided below: . 

1. Lewy, A.J., Kern, R,j^r Rosenthal,, 
Wehr, T.A..: Bright artificial light treat- 
ment of a manic-depressive pnttent with a 
seasonal mood cycle. American Jotirnal of 

20 Psychiatry, 139: 1495-1498, 1982. 

2. Rosenthal, N.E., Lewy, A.J., Wehr, T.A. , 
Kern, H.E.i Goodwin, F.K.: Seasonal 
cycling in a bioplar patient. Psychiatry 
Research, 8: 25-31, 1983. 

25 3. Rosenthal, N.E., Sack, D.A. , Gillin, J.C., 

Lewy, A.J., Goodwin, F.K. , Davei^ort, Y., 
NewsOTie, D.A. , Wehr, T.A. : Seasonal affec- 
tive disorder: A description of., the syn-? 
drome and preliminary findings, with 1 U gh t^ 

30 therapy; Arcfixves of General Psychiatry, 

41: 72-80, 1984. 

4. Rosenthal, N.E. Seasonal rhythms in mood 
and behavior, in Synqposium: Endocrine 
Rhythms, and Behavior. Annals of the Royal 

35 College of Physicians and Surgeons of 

Canada, 17(7): 599-602, 1984. 

5. Rosenthal, N.E., Sack, D.A., Carpenter, 
C.J., Parry, B.L., Mendelson, W.B., Wehr, 
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T.A*t tot^depressairt effects of light: xxl 
seasonal affective disorder • Amerlcaxt 
Journal of Psychiatry, 142: 163-170, 1985. 

6 . Rosenthal, N.E. , Sack, D.A. , Ceurpenter, 
C.J. , Parry, B.L., Kendelson, W.B., 
Tamarkln, L., Wehr, T.A. : Seasonal affec- 
tive disorder and phototherapy. Annals of 
the New Tork Acadeiny of Sciences, 453: 260-^ 
269, 1985. 

7. Wehr, T.A. , Rosenthal, N.E., Sack, D.A., 
Glllin, J.C.: Antidepressant effects of 
sleep deprivation In bright and dim . 
light. Acta Psychlatrlca Scandlnavlca, 72 ^ 
161-165, 1985. 

8. Jaioes, S.PV, Wehr, ^.A;, Sax^r -S^Al^^^ - 
B.L., Rosenthal, S^S^ t Evening: light, treat-- . 
laent of seasonal affective disorder. 
British Journal of Psychiatry, 147: 424- 
428, 1985. 

9. Rosenthal, N.E., Carpenter, C.J., James, 
S.F., Parry, B.L. , Rogers, S.L.B., Wehr, 
T.A. : Seasonal affective disorder In: 
children and adolescents • American. Journal, 
of Psychiatry, 143: 356-358, 1986. 

10 . Rosenthal , N . E « Seasonal Incidence . o£ 
depression . Human Sexuality, 19 ( 4 ) : 125 , 
1985. 

U . JacQbsear, E«K...#.... Rojaftnt.hal,^.^ K«.E^ . Seasonal, 
affective disorder and the use of light as 
an antidepressant. Directions In 

Psychiatry, Vol. 6, Lesson 3: 1-7. 

12. Hellekson, C.J., Kline, J.A. / Rosenthal, 
N.E. Phototherapy for seasonal affective 
disorder In Alaska. im. J. Psychlats^, 
143(8): 1035-1037, 1986. 

13. Rosenthal, N.E. Seasonal affective dis- 
orders: Seasonal energy syndrome? In 
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Reply. Arch. Gen. Psychiatry, 43s 188-185, 
1986. 

14. Rosenthal, N.E., James, S.P. Reply to 
letter on seasonal affective disorder. Br. 
J. Psychiatry, 1148: 478-479, 1986. 

15. Rosenthal, N.E., Heffeman, M.M. Bulimia, 
carbohydrate craving, and depression: a 
central connection? In Nutrition and the 
Brain, Wurtman, R.J., Wurtman, J.J. (eds.). 
Raven Press, New York, pp. 139-166, 1986.. 

16. Brewerton, T.D,, Heffeman, M.M., 
Rosenthal, N.E. Psychiatric aspects of the 
relationship between eating and mood« 
Nutrition Reviews., 44: 78-88, 1986. 

17. Wehr, T.A. , Sack, D.A., Jacobsei:/ F., 
Tamarkin, L. , Arendt, J., Roeenthal, 
N.E.t T i min g of phototherapy and its 
effects on melatonin secretion are not 
critical for its antidepressant effect in 
seasonal affective disorder. 

18. Jacobsen, F.M. , Wehr, T.A., Sack, D.A. , 
James, S.P., Perry, B.L., Rosenthal, N.B.. 
Seasonal affective disorder in the work- 
place: implications for public health. 
American Journal of Public Healtii,- 77: 57— 
60, 1987. 

19. Wehr, T.A. , Skwerer, r;G., Jacc^sen,- F»Mii 
Sack , D JL. , Rosenthal^ . -K^^^ . Eye^^veraoa. 
skin-phototherapy of seasonal affective 

30 

disorder. American Journal of Psychiatry, 
144: 753-766, 1987. 

20. Parry, B.L., Rosenthal, N.E., James, S.P., 
Wehr, T.A. : Treatment of a patient with 
seasonal premenstrual syndrome. American 
Journal of Psychiatry, 144: 762-766, 1987. 

21. Hellekson, C.J., Rosenthal, N.E. New light 
on seasonal mood changes. Harvard Medical 
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Schoor Mfintal .Health. Letter, 3(10)5 4-6, 
1987. 

22. Janes, Wehr, T.A., Sack, D«Jl«, 
Rosenthal , N . E • , Hendelson , W • B . : Experi- 

5 mental modalities in the treatment of 

seasonal and non-seasonal affective dis- 
order. Biological Psychiatry, Shagass, C.,. 
Josiassen, R.C., Bridger, W.H., Weiss, 
K.J., Stoff, D., Simpson, G.K. (eds.), 

10 Elsevier, New Tork, 1985, pp. 144-146. 

23. Rosenthal, N.E., Sack, D.A. , Jacobsen,. 
F.H., Parry, B.L., James, S.P., Tamarkin, 
L., Arendt, J., Wehr, T.A. : Consensus and., 
controversy in seasonal affective disorder-. 

15 and photo1±:erapy; Bialagical; Fi^ychxatry, 

Shagass, C, Josiassen, R.C., Bridger, 
W.H., Weiss, K.J., Stoff, D.,. Simpson,. 
(eds.)., Elsevier, Hew York, 1985, pp. 987- 
989. 

20 24. Rosenthal, N.E., Sack, D.A., Jacobsen, 

P.M., Skwerer, R.6., Wehr, T.A. Seasonal, 
affective disorder and light: past, present* 
and futTzre. Clinical Neurophsucmacology, 
Bunney, W.E., Jr., costa, E., Potkin, S. 

25 (eds.), 9(4): 193-195, Raven Press> S&r 

York, 1986. 

25. Rosenthal, N.E., Genhart, MV, Jacobsen, 
ZJ/L.,. . SkKerer,:... Wehr,*. ...T«A«. . Di&». 
turbances of appetite and weight regulation 

30 in seasonal affective disorder. Annals of 

the New York Academy of Science, 499: 216- 
230, 1987. 

26. Rosenthal, N.E., Sack, D.A., Wehr, T.A.: 
Seasonal effects on mood: The role of 

35 light, in Adelman, G. (ed.). Encyclopedia 

of Neuroscience, Vol. II, BJLrkhanser, 
Boston, pp. 586-588. 



- 5 • 



27. Jacobsen, P^M. , Wehr, T^A,, Skwerer^ R-G., 
Sack, D.A. , Rosenthal, N.E. Morning versus 
iDidday phototherapy of seasonal affective 
disorder. American Journal of Psychiatry, 

5 144 (10): 1301-1305- 

In brief summary, it has been discovered that 
sunlight and bright artifical light can suppress human 
melatonin secretion; that patients with seasonal mood 
cycle winter depression improved when hoxirs of daylight 

10 were lengthened with bright artificial light; that 
depression, hypersomnia, overeating and carbohydrate 
craving were reduced with phototherapy; that bright light 
has a marked antidepressant effect whereas dim light does 
not; that seasonal affective disorder (SAD) is. reduced by 

15 phototherapy with the results of reduced irritability 
reduced fatigue, reduced sadness and improved sleep; that 
exposure from 2 to 6 hours per day of light at 2500 lux 
reduces SAD and acts as an antidepressant? that photo- 
therapy may aid in the treatment of bulimia and seasonal 

20 premenstrual syndrome. 

Normal room light is insufficient, and even a 
brightly lit room provides a light intensity of only 
about 500 lux, insufficient to have any phototherpeutic 
effect. Previously phototherapy for the above conditions 

25 has been effected by large cumbersome light emitting 
boxes which are not easily portable and which are incon- 
venient. The patient is effectively fixed to the equip- 
ment and cannot proceed with .other,: activitiesu^ - As ., 
phototherapy at 2500 lux must be carried out for at least 

30 one hour per day, and preferably at least two to four 
hours per day to be effective, prior light emitting boxes 
have proven very inconvenient for the patient. 

A large body of prior art exists which, while 
not directly pertinent to the treatment of SAD and 

35 related disorders, is of background interest for reasons 
which will be apparent below. Thus, miners' lamps are 
known which coxqprise a head mounted torch or flashlight 



for working in dark locales. In. devlce& of this type, of. 
coarse, the light is directed away from the eye rather, 
than toward it. 

The U.S. patent to Wyatt U.S. Patent No. 

5 4,360,253 relates to a safety glass mounted test result 
indicator including a small light emitting diode mounted 
on a spectacle frame. Of course, the degree of light 
provided by such an LED is far too low to be effective 
for the treatment of SAD, and also the light provided is 

10 not a steady beam of light for any significant length o± 
time. Also see the U.S. patents to Rinard et al, U.S. 
Patent No. 4,145,122; Scrivo et al, U.S. Patent No. 
4,086,004; Hamilton et al, U.S. Patent No. 4,044,756; and^ 
Harding et al, U.S. Patent No. 3,621,836, all of which.. 

15 are also unsuitble for' the treatment of .: SAD:, and'^ .related: 
disorders for reasons similar to those pointed out above. 

The U.S. patents, to &iannone, U.S. Patent' No. 
4,057,054 and Rehm, U.S. Patent No. 3,883,225 relate to 
eye treatment devices incorporated into or onto 

20 spectacle- like frames. These also are unsuitable for the 
treatment of SAD not only because of the absence of pro- 
viding a steady beam of light at a sufficient intensi^. 
for a sufficient period of time, but also because sucdx. 
devices suffer frcmi the same defects as the light boxes, 

25 i.e. they do not permit the patient to proceed with. orater*. 
activities during the treatment. 

Lastly, attention is invited to a letter to the 
editor appearing., in Vdl... .41« . (J!^.... LSiaGu). . Arch... 6en«. 
Psychiatry, by Mueller and Davies. In this letter, the 

30 authors suggest treatment of SKD (referred to as seasonal 
energy syndrome) by the utilization of red-spectrum light 
in the fall-winter period as being superior to and more 
pratical than full spectrum light, and this is suitably 
achieved by the use of rose colored glasses. The use of 

35 spectacle frames or the like as a supporting means for 
light projecting means for directing a steady stream of 
light into the eye of the patient is not suggested. 
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One of the major problems in administering light 
therapy is the inconvenience of having to be close to a 
cumbersome and heavy light fixture. Until the invention 
of U.S. Parent Application Serial No. 167,252, filed 
5 March 11, 1988, there were no small portable fixtures 
being used for phototherapy. Although a device involving 
a few incandescent plant lights has been recommended for 
the treatment of SAD, there have been no previous reports, 
of devices which are portable and worn or placed close to 
10 the eyes. This aspect has been addressed in U.S. Patent 
Application Serial No. 215,293, filed July 5,.1988. 

SUMMARY OF THE INVENTION 
It is, accordingly, an object of the invention 
to overcome deficiencies in. the. prior art, sach as ixxdl-^ 
15 cated above. 

It is another ob;Ject of the invention to provide 
for the more convenient treatmaxt of SAD. and related 
disorders . 

It is still another object of the present inven- 
20 tion to administer light in a convenient and portable way 
to individuals with winter depression, the "winter blues" 
and other light responsive psychological and psychiatric 
conditions, as well as to enhance immune function. 

It is a further object to provide a device for 
25 shining light into an eye of a patient for the treatment 
of depression or the like. 

It is still a further object of the invention to . 
provide for the use of. a. head.mQunted.laiBp iji..the.aJJ^ . 
ation of sleep problems, depression, jet lag, winter 
30 blues, and to affect changes in the lyn^hocytes so as to 
affect the functional immune system. 

Another object of the present invention is to 
deliver high intensity light to a patient's eyes, for 
treating seasonal effective disorder and other conditions 
35 that may be so treated, and in a manner which is both 
comfortable to the patient and involves improved effi* 
ciency and reduced battery drain. 
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The presoit ia^iroveznezit la . based cm the provi- 
sion of an improved light delivery systeni, and desirably 
utilizes a high intensity halogen or other incandescent 
.bulb as well as means for directing a large fraction of 

5 the light from the bulb directly into the patient's eye, 
without focusing the light in a way that could cause 
damage to the eye or to the patient* By the proper, 
selection of such a light directing means, including an., 
appropriate means for focusing the beam of light in front . 

10 of the patient's eye such as a positive or convex lensv 
preferably of the Fresnel type, the light appeus to the 
patient to be coming from an area.snich larger than the 
actual point source, and hence is more comfortable to 
use. The patient is assured of receiving .a. signif leant" 

15 dosage of light no matter ^dilch way he Is: directing, his 
gaze. 

BRIEF DESCatlPTION OF THE DtOgyiHGS 
The above and other objects and the nature and 
advantages of the present invention will be more apparent 
20 from the following detailed description of embodiments, 
taken in conjunction with the drawing wherein: 

Figure 1 schematically shows an optical arrange*- 
ment for a portable light dosage or delivery system 
according to the present invention; and 
25 Figures 2-4 schematically show alternative;: 

embodiments . 

DETAILED DESCRIPTIOH OF THE PREFERRED KMRODTMENTS 

In earlier, emhoriiinpnt.ft. snch.> aa-^.thosfr.. disclosed 
in the aforementioned parent U.S. applications, light 

30 dosage systems are proposed which use extended fluores- 
cent tubes, or point sources such as incandescent bulbs 
as sources. Khere fluorescent tubes are used as sources, 
these use more power because the light cannot be focused 
efficiently, and much of the light is wasted by going in 

35 directions other than into the eyes. Where incandescent 
bulbs are used, the light may not be focused at all or 
may be focused into a parallel beam of relatively large 
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diameter by the use of a parabolic reflector, sucdi as the 
type used in flashlights, in which case the light appears 
to come from only one direction; again, much of the light 
is wasted and is not directed into the eye. Altemative- 
5 ly, the light may be focused into a small parallel beam 
by the use of such a parabolic reflector, in which case 
the light will appear to the patient to be uncomfortably 
bright. 

The present invention uses a focusing means such 

10 as a positive lens, preferably of the Fresnel type, to 
direct the light in a cone toward the eye. The light 
appears to come from a large source, and so it is not too 
bright and therefore it is comfortable to the patient. 
The patient is assured of receiving a significant dosage 

15 of light no matter which way he is directing* his gara; 
The light is efficiently directed into the eye. 

With reference to Figure 1, there shKwn is such 
a light delivery system including a. systen supporting 
means 10 in the form of a helmet, visor, cap, hat or 

20 headband such as shown in the aforementioned parent 
applications. The helmet 10 or the like supports a pair, 
one for each eye, of optical assemblies 12 through suit- 
able means 14 as schematically illustrated. The optical, 
assemblies 12 are positioned in front of and above the 

25 eyes as disclosed in the aforecoentioned .parent applies-' 
tions • 

Each assembly 12 contains^ a point source 14 of 
light, preferably a smalls, hlgh^ efficiency halogeiL bulby. 
although any type of incandescent bulb, desirably of the 

30 high intensity type, can be used. A suitable housing is 
provided for the bulb 14, including a bottom support wall 
16 for the bulb 14 and its socket, a top wall 18, and 
preferably a pair of side walls (not shown). Forming the 
front wall of the housing, or at least a part of the 

35 front wall, is a positive (convex) lens 20 of high numer- 
ical aperture (desirably at least 0.5 and preferably 0.8 
or more - these values are unitless, and are obtained by 
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the fcnsmla cl/2£ wtaare.. d is. the. diameter o£. the lexis and^ 
f is its focal length.-), so that such positive lens 20 is. 
placed between the eye and the bulb 14. A concave spher- 
ical mirror 22 desirably comprises at least a portion o£ 
5 a rear wall of the housing to redirect light emitted in 
that direction back toward the lens 20. The spherical 
mirror 22 is desirably positioned with its center o£ 
curvature coincident with the filament of the bulb 14. 

The positioning of the optical elements, and 

10 especially the convex lens 20, is very imposrtant. Th}is> 
the focal length of the convex lens 20 and its position 
relative to the bulb 14 and the eye are so chosen that 
the image of the light source is focused in the front of 
the eye, e*g. 1-2 cm. in front of. the eya^ In .this way . 

15 it is ensured that a damagiiig orrmicDmfortabI». concentra-:-^^ 
tion of light energy cannot occur within the eye. The 
light appears to the. user to be coiaing from the sxtire 
lens, and hence the light is not unacceptably bright. On 
the otherhand, almost all the light is directed toward 

20 the eye so that is^roved efficiency is obtained adding 
substantial battery life. 

The Freshel lens 20 and the mirror 22, as welL . 
as other parts of the housing, may be foan&ed ol light-*^. 
weight plastic material. If sidewalls are provided for 

25 the housing, these may be opaque or translucent*, and they 
may be provided with reflective internal surfaces*. The 
lower and upper walls 18 may also be formed o£ opa que . 

plastic with.. reflective. Inner surfaces,^. 

As disclosed in the parent U.S. applications, 

30 the bulb 14 is powered by a suitable battery or battery 

pack, and appropriate electrical leads are provided along > 
with, if desired, appropriate auxiliary elements as dis-» 
closed in parent application Serial No. 167,252. e 
Figures 2-4 show additional embodiments ^ich 

35 function on the same principle, but which use concave 
mirrors to focus the beam of light in front of the 
patient's eye in order to accon^lish the same objective 
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as pointed out above. 

Of the embodiments of Figures 2 and 3 using 
reflective mirrors instead of a positive lens, that of 
Figure 2 is preferred. In this embodiment, the reflec- 
tive mirror 50 forms part of an ellipse having the focal 
points f and f ' . A high intensity light source 54 is 
placed at the focal point f. The device is so placed 
from the eye that the second focal point f ' is located in 
front of the eye, e.g. 1-2 cm. in front of the eye so as 
to provide the same effect as mentioned above with regard 
to the description of the Figure 1 embodiment. To pre- 
vent light fa:om the light source 54 going directly to the 
eye, which would be uncomfortable for the patient, a 
suitable blocking means 56 is provided^ vrtiich bloclcing. 
means may also serve as a si^>port for the high intensity^ 
light source 54. The blocking means 56 is preferably a 
small spherical mirror so that it will reflect li^t back 
to the ellipsoidal mirror 50,. although the blocking means 
could be a inirror of another shape or it could be a 
translucent diffuser or even an opaque block. A small 
shperical mirror 56 is preferred because it makes most 
efficient use of the generated light, and it will be, 
understood that the curvature of the spherical mirror 
should be less than a hemisphere with the light source 54 
being desirably at its focal point. In any evCTt,- the 
blocking means 56 should be sufficiently wide so: as to 
shield the light source 54 from direct obaesrvation by the 
patient. 

A variation is shown in Figure 3 \*erein the 
mirror 60 is a paraboloidal mirror or a spherical mirror, 
especially a spherical mirror approximating an ellipsoid, 
the mirror 60 having a focal point f . In this case, the 
location of the light source 54 is not at the focal point 
f , but instead is closer to the eye than the focal point 
f . If the light source 54 were placed at the focal point 
f , then the reflected rays leaving the mirror 60 would be 
parallel as in a flashlight or an automobile headlan^. 



and would, not focus" in front of the. eye as. regnired 
according to the preset invention. As in the other 
ezobodiments , the elements mast be selected so that the 
light will focus in front of the patient's eyes for the 

5 reasons explained above. 

Figure 4 schematically shows a possible struc-- 
ture for effecting the construction of Figures 2 and 3, 
in a form of a sealed-beam lamp similar to a sealed beam 
headlamp for an automobile, and formed of a single 

10 structural unit including an ellipsoidal, spherical, or. 
paraboloidal ndrror 70 having a focal point f , an incan- 
descent filament 74 serving as a light, soiirce and sup- 
ported on a support and blocking means 76, and an annular., 
transparent portion 78 through which the reflected>..l igfat.. 

15 is passed so as to focus in front of the eye: ss shown in 
Figures 2 and 3. 

The foregoing description, of the specific 
embodiments will so fully reveal the general nature of 
the invention that others can, 1^ applying current know- 

20 ledge, readily modify and/or adapt for various applica- 
tions such specific embodiments without departing from 
the generic concept, and, therefore, such adaptations and 
modifications should and are intended to be craiprehmded . 
within the meaning and range of equivalents of the dis- 

25 closed embodiments. It is to be understood tiiat the 
phraseology or terminology employed herein is for the. 
purpose of description €Lnd. not of Tfinftation. 
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WHAT IS CLAIMED IS : 

!• A device for shining light into an eye for 
the treatment of depression, comprising: 

support means for mounting said device on 
5 the head of a patient; 

light generating means for generating a 
steady beam of light at the eye such that said beam 
applies an intensity of 1,000 to 10,000 lux to the eye, 
said light generating means being supported by said sup- 
10 port means; and 

light projecting means, supported by said 
support means, for directing said steady beam of light 
into the eye of the patient, said light projecting means 
comprising means for focusing said light in the form of a. 
15 cone from said light generating means immedXpStely^ is * 
front of the eye of the patient. 

2. A device according to claim 1,. ;«rtierein said 
means for focusing said light con^ises a positive lens. 

3. A device according to claim 2, wherein said 
20 positive lens is a convex lens. 

4. A device according to claim 2, \i^erein said 
positive lens is a Fresnel lens. 

5. A device in accordance with claim 2, where-, 
in said light projecting means further comprises a 

25 spherical mirror disposed behind said light gCTerating. . 
means • 

6. A device in accordance with claim 1, here- 
in said light generating is., a. i^-jgH ^ti^-qt^c^^y 
incandescent bulb. 

30 7. A device in accordance with claim 1, where- 

in said light generating means is a halogen bulb. 

8. A device in accordance with claim 1, where- 
in said means for focusing said light coinprises an 
ellipsoidal mirror, said light generating means being 

35 located at a focal point of said ellipsoidal mirror, said 
ellipsoidal mirror being located relative to the eye such 
that another focal point of said ellipsoidal mirror is in 



front, of the &je of tha patlentr* 

9. A device according- to claim 8, fu3Cther 
comprising a bloclcing means, located between said light 
generating means, and the eye of the patient. 

10 . A device in accordance with claim 9 , where- 
in said light blocking means comprises a mirror to direct 
light back to said ellipsoidal mirror. 

11. A device in accordance with claim 1, ^rtiere-^ 
in said means for focusing s€d.d light comprises a para-: 
boloidal or spherical mirror having a focal point, said 
light generating means being located between said focal 
point and the eye of the patient. 

12. A device according to claim 11, further 
comprising a blocking means located between said, lig^t. 
generating means and tixe- eye of* tiie'patiezrt;. 

13. A device in accordance with: claim 12, 
wherein said light blocking: means conqprises a mirror to 
direct light back to said paraboloidal or spherical 
mirror. 
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